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telephone network ssupp- 



*as- one V!>:c8 protocol fot routing 3r«3 ttsnsmtog votes conversations ; s 

i»t^ \s : \ a ■•<#,!<; rf != h'-en - ■..«£.-< cuv.f v -.«(! t^ik>'~ 

* network; a packet switched computes* rusfwork supporting a dsgfia! ctats psokot protocol: m suds© ready 

* packet washed computer oetwor k into smtog signals, said aswfto ready compater generating and 

s sad packet switched network and coopic-d to said m<uit swstenied toiopnone network sain' phone swrtcb for 
s establishing a voice connectors to a ssiisphon® set identified «f«# its unique- tsiepoosis number through 



tt said circuit switched telephone nehvork and for converting voice- information and control information t- 
« tweeo satd dtgttaJ data packet protocol^ and said at least one voice protocol, whereby the aodrcs ready 

tt number to the phone switch which establishes 3 vosce connection to the eaiied telephone set and converts 
! o «■ " c n » Jif s i i 1 •! n t\ o k a l\ ^.< \ K\ h if r <4 

it 2. The system for routing arte! transmitting voice son-' versatioriS of ciaim 1 , wherein said audio ready 
ti computer further comprises : a database for mapping telephone area codes and ex- changes to said at 

s based on said database mapping. 

s 3. The system for routing and transmitting voice conversations of daSrrt 1 . wherein said paeketiseo call 
ti connection request further comprises user payment information; said system for routing and transmitting 
tt vosce oxmisafoom further coropm-* mg an authentication means for verifying the user payment 
tt information. 

tt 4 The system for routing and transmittals voice conversations of daan 3, wherein said user payment 
wersafioo® of claim 3, wherem said user payment 



ti computer network is the interne; | 

| 7 A method for establishing and transmitting a voice conversation between an audio ready computer | 

ik 1 itv O K d t it ' S Ot v< I Si | 

a rsssphona network, said metnod utilising a phone switch coupled to said circuit switched telephone network s 

«« >- v >»ts* v «»\ Mv e Vv VltJ "> •» » s\ vU v V» J v J i i) 1 «.< > <J w N 

ti computer to said phone swite:., . astac-issning a voice connection between said pnors switch and said 

ti telephone set through said circuit switches tele- ( 0 phone network; to) transmitting, in a digital packet tt 
rot c on •>» " nr. t •> sa a o * > •> t s< 1 1< " < <.r > ■> > *> 

tt mrotrrtatKsn protocol format, voice srtput'recewed foy said lets--" 1 phone set duorsg said voice conversation to tt 

ti said pnone switch via said circuit switched telephone network: (e? converting the digital packet formatted 

tt voice input received at said phone switch to a telephone voice and control information protocol; its a 

traosmsfsnQ said oonvonad information from step >,sj to &ssd telephone sat v;a said eimnlt switched 

a telephone network; converting the ieiephone voice and conifer infer 5 matron formatted voice input tt 

a received at sascs phone switch to a digital paesat protocol-, (hi transmitting said converted information from s 

tt step 'g; to said audio ready computer via said packet switched corrtout"' er network; and (: reconstructing a 

tt the digital packet m formation received by said audio raady computer into an analog: signal, whereby said a 

a phone switch is used to bridge the voice conversation between toe circuit switched telephone network tt 

a protocol and the packet switched computer network omioeoi. 8. Tne method for establishing and s 

a compressing She voice input before trans- mission across said packet switohets'oomputer network; and a 

- - p. ~ ,( — ofTi- h^- "CI' rni" A >~ -^j- ^ r- - j i ,1^ 

ti for esiahtishing and transmitting vow conversation of cistrr ? forshes comprising the steps s r " selecting said a 

| based on a database matching telephone numbers to said phone switches. 10. The method of establishing | 

a and transmitting: a voice conversation of ciatrn 7 further comprising the steps of; transmitting user payment s 

tt information withm the esii connection request; and verifying the riser payment information before estao *: 

tt ifsmng the voice connection of step ih\ is. A system for rouxsng sod iransmstting: vosoe conversations, said a 

a system comprising: a ciroriit switched telephone network supporting at ieast one voice protoeoi for rooting tt 

a and transmitting voice corsversations; a ieisphone set coopted to said oircoit switched 5 te-ephone network; s 

tt a packet switched computer network supporting a digital data packet protocol; an andio ready computer *: 

it counted to sard packet switched computer network, ssid audio ready computer tor converting analog 0 a 

voice .signals into .said digital data packet protocol snd for converting digital data received from said packet | 

■-<.$= i j s. t ( o ^ « «g ->t« > s -^a xi v. >d ci. ? v. „ nl y ^ k vu | 

tt packet" switched network and coupled to said circuit switched telephone network, said phone switch for a 

»<f s o ^ cce oune iotJu civ.v to !e \ «i osk^s « | 

a information and oontroi information between 0 said digital data packet protocol artd said at least one voice tt 

oiotrrx a fa rit'q o vot ^ t c f> s.irt "ac- -*t ^si'c-'-v -ft xrc \ '-nJ rut"; m^i " | 

a aeieoting a selected phone switch from said ai least one pnone switch upon receipt ot E said paefcetod caii s 

a connection reqo est: from said audio ready -omnnter, sard routing servsr retwrnir." tn r.etwor. • address ot s 

a said seiacted prsone switch to said audio ready oompriter. whereby said audio ready computer establishes a s 

<.<. iO b ^ f S ltd <.Ut > -i t O „ " i.fk ^ <. U ^ <:!.»„ | 
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m 8. 12 The system for routing and transmitting votes conversations of clasm 1 1 . wherein said paekst'ssed call | 
ttt owe 5 siou request further corttprtses a user password; said system for r outing and transmitting voice 
conversations further ecntpriSing, an .authenttoa*ioc «ns for verifying the user password with a system 

s: 8. IS The system for routing and transmitting votes conversations of clasm 1 1 wherein said digital dsfs 

s:: packet protocol includes a t^nectionless transport layer protocol, said tanwntetoon of said digitized votes | 

:s signals over ss-d packet S switched computer networte utilising said connectionless trsnsport layer protocol . 

i irarismsitirto, voice oonversalioiis of claim 13 wn«r«tn said connscfconte&s 
sf Datagram Protocol 

« 11. 10 15. A method for estahfishing. and transmitting a voice conversation between an audio ready 
s oomptset coupled to s packs; wttebed computer network and a telspnone set sswpled to a as"> euit 
it switched telephone network, said method utilising a routing server coupled to said packet switched 

(f t { if i li (t ut tk> it >» ii< ! K\ 1 i p' \ ti \ 

« and saxS paosset switched computer network, said method comprising She steps of: is: transmiriiog a call 

> ■><#« ^ t m -<e' co t,tn h» o ^ha » v v** c» > \ ^>iwt»^pix - set } vi - -V »a d judto I 
s ready computer to said routing server; (b) selecting a phone switch from said plurality of pnone switches 
s upon receipt of said es8 connection request p eret from sale- audio ready computer; 'e fransreitting an 
s authoozed call : .r e::: o:: req.si J paeKef containing the network address of me s _ cted p; cr. -■ s t c h rrorn 
« sssd router to sard audio rear/ r>. *: ; ,cs, transmitting the authorised call s onn ctioo request packet to the 
s selected phone switch from said audso ready computer. SO set establishing a vchos connection between said | 
s selected phone switch arid said telephone set through said circuit switched telephone network: if; 
« transmtap.jn a asgste! pscksi protocol formal ^-osoe input reosswd ty sa-d audio ready «wrsputer siunr® 

it transmitting, in s telephone voice and oontroi information protocol format, voice input recesyed by said teie 

s phone sat during said voice coovarsaiirjn to saio seisciad phone switch via said circuit switched telephone | 

s networs: in; rxinvertirig tha digital cackst tormattsd voice input rscaived at said selected phone switch to a f 

« tsiephone voice and s.'entroS Inforrnatfon prcs!o«»i; ii? fransrnitfeng said converted information from step fh) So : 

said teiepnon^ set ^-5 £s:ci arcoH s.w : tr:ned teiepnone natworf-; ;!j con^rstnjs me te-spr.one i --o:ca and 

it oontroi infer mstion foErrtstted votes input received ss ssld selected phone switoh to s digital packet protocoi i 

a switched cempum er network, whereby said selected phone swstch js used to bridge the voice convsreaiioo : 
befvvesn the csroust switched feiepnone ne»v/ork pre»ooo: anci the packet switched computer networt-- proto-< 

s»co>%": t^Set-sv.-iss set a vacstft s-.vtd'ivi c.gn>8ut-»! -^wons sopuoi'.i'v * dio.iai data ouckeU :"o;ocol 
~d ng vj af>^ ^)»» 5«s tup iito: r^.: o ' su>j ^vs^m ^ nv^tft ig ^r^'^ „x( t »o< x^tK\ i<:» epr O' j 
a network coupled to said first telephone sat. said first circuit switched teiappone rtetwont supporting at least | 
it one voice protocoi :uciudlng votee and rail mtup informstton: a second circuit switched telephone network 

r»upled to said serxsw tsiephone set, said second C:fcu:t switched teiephoue ceH-'crit supofirticg at ieast 
a one voice protocol -nciudirfg voice end cait setup inforrosftcjn; s first phone switch coupled to sssd first cs'ourf. : 
a switched teiepnorte net»rorS5 and a second phone switch cocpied to said circuit: switched telephone network, : 
ii sasd first and second phone switches each coupled to said packet switched computer network and each 
ii hav-ng a unique nehvont address on said packet switched network, said first and second pnone switches 

a^ u<t \ ifof->\ tn\ uaii t.^ thp u ( n 1 u 3id t >*xnd i \ h 
a tesephone networks, respectful ly, and said digital oats packet protocol, said first phone switch further for 
it ■gefterating ano transmitting a osii connect:oi5 request over said packet wttohed computer netwofk uooo 

ss%wt> »t> a co so! tp ^ ss »dtd c vv. ' " s ■> teieo' v i« -«v o k ;o j>v» c 
:is «ec«^t of said ^f^oectson f«qu®st*oni S«st P^ 5 ® ^ ^^f!^^ ^ ^ 

it swstctt, said secoftd phone switch: thest esiahnshee a oaii to said second telephone set, said first and second a 

| and said packet switched computer network. | 

tsi^o '•s^ts. e f e f^et^ kite, vci v tte »» k \v ^«d«>H » v efi.'.o.u 
ii including vosse ana caii setup snfomisrion, sasd system comprising: a plurality of csrewit switoheci telephone a 

rsehvotks eacn supporting at -ie>a»t a > *f >oice ^ otxa r Juc ' ^ \ciCis a ^ „o et.p , v. , i. , !»>i 1 »v 
it telephone sets "copeo ' s» htjr.itty , circuit switched feiepoons networks; a piuraSity of pnone switches est. *: 
it « ,:: _ : setd packet switched netwark and at least one o£ said v nc„.ii swiior.u telephone networks, satd a 

plurality of phone switches eacfi navittg a uniquo cohver-t address on sasd packet switched ner>vork. said 
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it pbrsiity of phone switches eash for converting voice an« caii setup infcurmtxm between said a! iesst one 

* votoe proiocol and ssio digital aata packs; protocoi.. at feast on* or igsnafcng phone switch of ssud pkirsiitv of : 
« phone switches capsole of §«o8rat<og $ cat. oorsrseeJion request jrs«l«*ng, a. called telephone number upon ; 
a receiving a touch ions request from one of said plurality of telephone sets; and a roofing server coupled to 

' (i ll ^ -T O ! if f i\ li C \ f St k "> » t < t \> fV" ■> S \ ! " ? ; ^ ; 

* pfu!"si;iy of phone switches ispcjo receipt :of said caii conn sclson requssf f ran said originating phone switch, ; 

s switched telephone network and enters a destination telephone number mtng touch tone Jsejis v sa^ first 
phone s^nch than sransrc-s s call con-" neonon request comsifiing sssd cisstmfstton tsiephone number fo 

* said routing server which selects a second phone switch based on routing considerations, said second 

s network, said first aWsecwsS phone switches then communicate directly through said packet switched 
s cewnpuMf net-* wors coupling s3«3 firs! and said soconu telephone sets. IS. A method for routing and 

* transmitting a y«sc« com versation between a first telephone set and a second telephone set over a packet : 

* od s. " r 1, fj ^ s w rotoil -< )o > o or o c > > t o > > o s or 

« sasd method: comprising the steps of: fa» accessing a first phone switch from said first seiaphons sat : » 

* said dialings ntcrmadon: 'o) feansmittsng a call connection request packet containing the telephone number ; 
s fern sasd first phone switch to satd routing server : te} said routing server sntacting is pnone switch fronts sssd ; 

* plurality at phone switches vxxxt receipt of said caii con" 1 noctson request packet from said first phone 
,,«i v <~ * * <f s- ^ ^ j f ■• m ibo ec n- vtiwo t ^ -st n^t, o* , -on! wirv ^ e<\ -o in ^ c<f tV 

oUt o p'o >:s\ J> ^ i ^ u 'q "i'jMd -'o - o t^s * Ji g> " - <^-i i', ^ 8s> jir-'J! .^d caSS : 
s conneciioti re-< quest packet to the selected phone switch from essd first phone switch: {h> establishing a 
s voice oorsnecaori bsSwssn said sei«ct&d phone switch snd said second tstsphone sat through a circuit 
« swstcned telephone network coupSing sasd sesaoled phone switch and said second telephone s«t; u) 

s phone switch and said selected phone switch to a digital packet ptofcn col end fewarding sa;d converted 
s ciigsisl paek«t vosos and ooo^ trrji Information o&tvvesn said first and said aslsotsd phooa sv?fich«s over sssd : 

{. v *C ^d O O vijf ((>»?>% si \ Is i sJf)S1 t J>-s, s. m*»! >»d 0 l>i v Cl^S^s-ii v^tv«»)( 

s - d * st ! ^ ^ v s^ " > sns 1 d s^ xt xt - x ni s ^ ti, w \ sS ss 4, x t >vsi'c v * \> res 'orrc i 
« Vs'hersoy sasd first phons switch and sssd ssleotsci phonK switch are mm to feridgs tna votes conversation 
s between seld first telepnone set and said second teiepoone set serosa a , psckei switched coinputer 
| nshsiork. 

a 1 4, 'i 8 The method for roullng and dsns trait! ns votes copyersatoiss of cia!n> IS wherein said dialing 
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llllilliiliilllillllillilllilliil METHOD AND APPARATUS FOR T RAHSM I TT, NG AND ROU11NG VOICE TELEPHONE CALLS CVER 

^^^^^^^^^^^^^M A PACKET SWITCHED- COMPUTE R H ETWGRK 

^^^^^^^^^^^^^^B T>:h application claims priority to U.S. Patent AppSh callon Serial No. 08/542,84-1, fifed Octobar 13, 1§S5 : 

^illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll wtilch is Incorporated herein in Its entirely hy reference. 

^^^^^^^^^^^^^M TECHNICAL FIELD 

i^i^^^^^^sllllllllllllllllllllllllllllllllllllllllll ^*^^ :S invention relates te a method sod architecture for the transmission and rorsting of vote signers ever 

^^sillllllllllllllllllllllllllllllllllllllllllllllllllllllllll a oaokst avssitehsd nstworK and triors partlouiarly to a mstnod and systsm for routing and converting voice 

WMMMMMMMMMMMMM s^gnafe b&fmm a circuit switched pobfc tSiephone nefwoik "circuit switched tefeDhons nslwork' and a 

i^i^^^^^^sllllllllllllllllllllllllllllllllllllllllll packet switched computer network, 

^^^^^^^^^^.^.i^^.^^^^^^^l^li^^^^ 8ACKGRCRIN0 ART 

WMMMMMMMMMMMMM swifehing orovidos a nsady soliition to problsiris where the voice Information to be transmitted oocurs m 

lllllllllllllll^^ bursts, with significant pauses between bursts. The application of compression leerx.icues I " . d «■ tizsd 

i^i^^^^^^sllllllllllllllllllllllllllllllllllllllllll vote© trsnsrnsss ons krer. resuits In ssj®:, rr ar rf I ~ trans"' issksn 

llllllllllll^^^^^ Trsditional telephone service, if e s s!!-u Plain .Id Telephone Service "POTS". , Is provided over a cireoit 

i^i^^^^^^sllllllllllllllllllllllllllllllllllllllllll switched telephone network which dedicates s sequence of physioai links throngh nodes of the olrcul! 

^^sillllllllllllllllllllllllllllllllllllllllllllllllllllllllll switched tsisphorte netwom between POTS stetsons. At saeh node. Incoming vo;cs signals are routed to 

llllllllllll^^^^^ the spptopriete outgoing channel without deiay. lircuit switched networks typically dedicate a multiplexed 

i^i^^^^^^sllllllllllllllllllllllllllllllllllllllllll comrnrtnlcafion path, iln space andror time division multipie^iog, between She oalier and caiisd party which 

^^sillllllllllllllllllllllllllllllllllllllllllllllllllllllllll fesfe. throisghouf the dnr atson of the call , 
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in contrast in packet switched networks, which am typically associated with the transmission erf "data" 
physical sinks through the network. 

instead, data is sent in packets which are passed from node to node through the netsvorfc. 5sch data 

destination, srrer el-seeking, information, as well as the actual dais sent. Each nods briefly stores and ana-* : 
fy20S the packet and then transmits it to the next nods. 

Current technologies aSow a votes signs; to be dlgh feed and compressed. When a number of 
compressed digitized voice conversations are transmitted over a network, significant savings in bandwidth I 
cars be realized through packet switched transmission of the voice conversations. As noted above, tradh I 
tionai mom switched netwoms require a constaor aiiooation ct bandwidth tor eacn voice charms! on the 
network. Sta isttcsliy, this results in Inefficient use of bandwidth due to the largo amount of 8m© a\ which 
relatively sitiie voice information Is oerog ansmiileu. Far example, for many voles conversations a single 
voice cnannei at a Urns Is sufficient during a large portion of ths conversation. Compression techniques 

\ -<av i r tis U j < JjU t t!^ ^ qt< s 't ho > < hr '4 

reauft In bursts of date over limited durations. To accommodate these potential bursts or data trans-' 
missions, circuit switched networks must aiioeats a constant oandwkitn for each voice channel wh r , is 
sufficiently large to transmit one "widest' : curst of oaf : - r rsei'^l- , Tr.u , while oonv> presslon techniques 
can realise Ire -n;:: savings m terms ot toia_ oata transmitted, tney nsvertne__;-- --ss require ..i r — 
.strve, ;y inefficient aikscatfon of bsndwkitr ;:: • circuit switched net work Packet switched transmission 

multiplexing, a number of simultaneous voice conversations in such a manner as to take advantage of ths : 
sra-" fisticsi chamcterssfes of the compressed digits; voiea dsta. 

l'-eiso:>a! confutes eii'tippe;,' wiv c^che tfgmj pro- et-s-ssng undo ooosds alow a i.eere vtiee So le 
digitized: and transmitted to a second persons:: computer. This second persona! swnoste wiii then convert \ 
ths digitized transmission hack to an analog audio signal and amplify ths signal for an audio output, 
reproducing the first user's vases. A oasr of modems are typn caiiy used to transmit the dsmtszed 
Information. 

in one r> nd» o'epem'tcn ;he dsc:;;>5d \Oi s ::fio:m« f-on >s t a:«mrhe« o setih ow-n a v--cuj; swst. ha • 
telephone network so the second personal computer, in a second mode of operation, the digitized voice 
information is transmitted via a E packet switched network to a second computer which ss also connected : 
to ths packet swached network, Typically, the packet switched network <m be the World-Wide internal 
ftntemaf} . The internet Phone available from VooalTech loo, , Morihvaie, Mew Jersey, and the 
Persona! Internet Companion Kit™ available 1 from Camaioi Corp. . Dallas, Texas, make use of this 
second mode of operation for communicating between two audio ready computers coupled to the 
Internet 

Transmission of digitized voice conversations through this second mode of operation over iono. distances ; 
allows the user : to save significant, amounts of money. This reduced cost Is par* tielly a result of ths 
efficiency of packet switches! networks over circuit switched networks. Additionally, the user's savings is 
cliso a result: of the fact that packet switched networks typically charge the user basso on either the 
amount of informs- C fion transmitted or the user's connect time, mthar than as a fisnction ol the distance I 
the voice conversation: travels, as is iypicai jn circuit switched telephone ne&vorks. While transmis- sion 
of voice conversations througn a packet switched network may resofi m sort- respects in a lower quality 
sound, du to tne occasional delays introduced at tne system nodes -r loss I oat.,, many users may accept I 

The protocols and addressing mecrjamsms utiiized on drouit switched taiephorie networks and the 
Internet, however, © are not compatible, and therefore do not allow a user to easily establish a voice 
conversation across the interns* which either onglnatss or terminates on a POTS station. There exists a 
need, therefore, for a method and system for establishing a voice conversation between a POTS station 
coupted to a circuit switched 5 telephone network and an audio reedy computer connected to a packet 
switched: computer network, such a as the Internet, Moreover, because such system ideally utilizes a 
plurality of gateways, or access points, to gain access to the circuit sw!tolr< board telephone network In a I 
plurality of geographic: locations, 

there further exists a need for a method and system for utilizing a plurality of gateways to route vofoe calls : 
between a circuit switched telephone network end a packet switched computer net- work. There further 
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exists a need for the method and system of 5 authorizing such ceils. 



method and system of transmitting a voice 0 coo* 'f>s! " \ > >i - , o * N ; .ti* m %v^» * ;x ; * 

portion of the voice conversation path between the two POTS stations is transmitters across a generally 
accessible, public packet switched computer network, such as the internet 

5 iNDUSTRIAL APPLICABILITY 

audio ready computet connected to a packet switched computer network, such as the internet, to a POTS 
statson coupisci so a circuit switched 0 telephone nefevork. 

it is a further object of tne present invention to provide a method and system of transmitting a voice 
conversation bstwen two POTS stations wherein th~ vz or.v-rsar lor. path 

&s\|:ch« ; d telephone- s-vvcr- «;xi c pur.i » * * <r,v ■ ' -d -ro pute 

The orsseot: invention is Oirecred to method and sysram tor masing and trsnsroirting voice ccwarsat cos 
between m audio ready computer and a POTS siaijon through a packet 0 switched computer network 
such as the Internet. The present invention further provides for a method and system for routing and 
transmitting a voice conversation between two POTS stations which is a* least partially transmitted over a 
packet switched eorrspctsr network. The POTS stations are coupled to the system 5 through one or mors 
circuit switched telephone networks, A routing server is provided for routing calls between multiple 
destinations on the packet switched computer network. A phone switch Is aiso provided for converting 
protocol from a packet 

switched computer network to a circuit switched telephone mt* work. 

BRtEP DESCRIPTION OF DRAWINGS For a mors complete understanding of the present invention, 
reference is made to the following Detailed Descrlp-* Son taken In conjunction with the accompanying 
drawings- in which : 

FiG 1 is a high ievai bicsek diagram of a system architecture in accordance with the present invention; 

FiG. 2A is a funsSonaS bloc* diagram of a system architecture for supporting a voice conversation 
between an audio ready personal computer and a POTS station n accordance with the present invention; 
FiG. 28 is a functional: block diagram of a system architecture for supporting a voles conversation 
between two POTS stations across a packet switched computer network m accordance vw8t the present 
Invention; 

mputer system m which orient software of the present Invention 

FiG. 4A *s a fiowchsrt ifiystratirsg a msthoo of impis-* menfing a p one switch for bridging voice 
conversations between the packet switched computer network and the circuit switched ieiepr.orse network 
rrt accordance with the present Invention; 

FiG. 48 s a funeSooaS bices: cliagnars of « phone swrtor, oonstrutted If) accordance wrtn tne present invent 

FiG. 5 is a flowchart iiiijstrettrio. a method for regis •= taring users wrih th,e system sn accordance with the 

FiG. & is a functional hioek diagram Illustrating database model* in accordance with the present Invention; 
and 

FiG. 7 is a schematic representation of a data packet for transmitting voice and/or controi information In 



BEST MOOES FOR CARRYiHG OUT THE INVENTION 

N "r >„d v (> Pi.dir<i.(tt» ot t (c ^ e< „Mt jm s s nt> !V\ "\ \ un'i-v % t^ ^"trn>. * „■• oVie\e^ is\>> 
drawings, 

1 . Overview 

FIGS. 1 and 2A show an overall view of She system architecture. The syste; 
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computer ISO executing silent application software 101 and a systetn server 5 500. To establish a vesica 
conversation from the persons:: compute er 100. the client application software 101 connects, over She 
oompufer network 200, to the router authentication server 600 and requests a votes eonneesion to a 
specifasd phone number. The system server 500 uses a specialized phone switch 000 to dial the 

10 phone number via the circuit switched teisphons network 300. 
Each of She phone switches; 800 am coupiad So both the com 

telephone network 300. The router | 

15 authentication server 500 determines the optimal phone switch CSS to routa the ea§ through basso" en | 

the costs ot _ot<*<«ottn£ «t » caiteo party So the phoo» sw &n v-ve ti<& oirciH $\Mt,he»* telephone notwoiS- | 

300, as weU as the traffic through the pewsh bio phone switches 800. in an alternative embodiment of the i 

20 present invention, muilipte renter authentication servers 500 may be coupled to ths packet switched | 

computer network 200 at one or roara geographical locations. | 

The personal aomputsr 100 then sends ths csii reaues , mciociino; any authertt cat on data provided ttv sj 

_H citation server 500. to she phone swster. -SOS. The phone switor. ♦ 1 1 venfies tne authentication data : • i 

ither tr rovsgr corcmnmty son with tre router aiithsmication server SOC or 'trough other security means j 

such as a digital signature generated by the router authentication server 500, The phone switch 600 | 

30 signal indicating off -book to the circuit switched telephone net-^ work 300 and tones or pulses | 

corresponding to the called party's phone number ovsr the circuit switched telephone network 300. The | 

phone switch 800 then waits for an answer signal from ths circuit switched telspboos network 300 | 

indicating remote phone | 

35 400 has gone off-hook and answered ths sail. After the- remote phone 400 answers and a call is | 

established, the phons switch 600 than converts the voice data received from the circuit switched | 

telephone network 300 info a format suitable for the packet switched oornouter network 200 and client | 

apOficafion software Id | 

through any of a number of known conventional techniques for implementing such a gateway between | 

two networks. Sirolieriy. the phone switch 800 converts voice data received from the packet switched | 

(X »t ■>» - „C0 H. O S H » v f <, tc *U e'VW <«K X t/> ► cUul | 

conventional gateway techniques, | 

communications link 22t and modem ISO as is wetl known in the art. The communications iink 221 may | 

fas a circuit switched telephone network, a dedicated connection, or any of a number of known means. | 

The network sar- vica providar 220 provides ths personal computer 100 access to the computer network | 

2Q0. The computer network 200 is preferably the internet , 2. PC-Phone Client System | 

As shown m Ff<3 3, one aspect of ths present mventior. may be embodied on an audio ready persons! | 

computer 1 00, which comprises a central processor 1 1 0, a main memory i i t a keyboard 1 1 2, a pointing 4 

such as a hard disk, and an interns! dock 1 16 Ths personal computer 10C also mciudss a sound device h 

"ornmonicote through a system bus 11?. Sn a preferred e fcjodlment , tne pessonai compoter 100 is an | 

IBM- compatible personai: computer wr.rcr. Is avaiiacle fro many vendors. The preferred central | 

an Intel PsnSsomO operating a; TSMHs or greater. Dr har computer systems such as she Macintosh" 8 4 

svaiiabte from Apple Computer, or the Sun SPARC 1 "* Station from Sun Microsysienrs m f and other | 

processors, such as the h'iotorcfa 680x0 the Sun Ivlicrosy&fems SPARC ,W . and the PowerPC jointly i 

deveioped toy Appie Compotes , f BU and Motosoia. are aiso suitable. | 

A.dd'tionaiiy. the psrecmai compute! 100 i-i preferably connected to an imams! or axtsrnai modern 150 or : 

like device for orjmmunscafion with the computer network 200 This modem Is preferably capable of | 

transmitting a minimum of 14.4kbs . and most preferabiy transmits at 28.8kbs or greater. Alternatively, the 4. 

personet computer 100 nay be eonnocied via an iSDN adapter and an \SOH fine for cornrnunseBtions with 4 

ths compotsr network 200 or via an Stharnat connsction to a network sonrisctsd to She internet or any | 
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5th®? type 



In the preferred embodiment, the sound davsos 130 may be any of a number of rean'i-y available sound 
svasfesbte from Spectrum Signal Processing. The sound device 135 is connected one or mors speakers 
for connection to a standard analog telephone . 

The personal computer 100 Is preferably binder the control of a tmsiti •• tasking operating system including : 
a TCP/IP interface, suets as that available under Microsoft Windows™, rVlaeOS - , UNIX 1 \ HsxtStsp'"* or : 

network service pro- «der 220 'FIG, 2A> „ Commercial network servos providers sfv elude": IDT of 
Hackensads. New Jersey and Performance Systems interna ionel The network service provider 
preferably provides a Serial Une internet Pfo-toeoi 'SLIP, or Point - to- Point Protocol PPP connection to 
me paeKsi SAVffcneo computer ne- wars 200. 

Ths user initiates a caii request r,y entering a sisn-' dares felepho-ns m; miser throng/ tne cfieo! applicators : 
somsare's 1 iraPnica- m er in riacsa. Aft n try ly, r,- • a-ao;.ioa„ s-; interface wilt allow the user to enter toe 
cafes; party's name o: other information which ins client application software 1 01 executing on personal 
computer 100 will: translate to a standard telephone number based on tbe user's personalised database. 
The client application software 101 may further prompt ins user for an access name and password, or 

"su\ steie ust?t aeee»» tame and pa»sv-.ord t.c- oecfit cares* informal on wh»i-> tne us»> cc-!tf>gures os 
first uses the software 101 and automatically forward the access name and pass - word (or credit card) to \ 
the router authentication server 500. 

The client application softmm 101 creates a call connection reouest packet containing too called party's : 
phone 

number and the user's access information, suoh as credit card information or the user's access name and : 

The caK connection request packet is son; frorotfce personal computer 100 to tire router authentication 

500 verifies ins- caller's access nan® and password and determines the appropriate phone switch 800 to \ 

switches 60Q. and the cost of transmuting the voice conversation from the poteotlai phone switches 600 to : 
the called party over the circuit switched tela-" phone network SOO. 

An alternative embodiment of the present Invention doss not utilise a router authentication server, 
instead, the dtas-it appiioafiort software 101 itself selects a pnorse switoi) -100, Ths phone switch 600 wifi 
itseff vsfifv Ihe caiier's access name and password or credit lard information. The client application 
software 1 01 may use any of a number ot techn;quoa for sefechng the phone switch SG0, tefuding an 
irsternaf database mapping destination area codes and central ©Sice exchanges to phons sw:tof5es 000. 
This internal database may be periodically dowrm loaded and updated throw h the packet swiicned 
''omnuter ns&vork 

• :>: iss oho rarriy mace out ot seivics. 

The praoesi tor converting ooteesr . ..,"..1 ' -inch as the caper's voice :nput or anO:c outpnt and packots \ 
suitable for transmission over the packet switcned con;putef nstwoi'k 200 is known in ths art A 
number of sotinc devices, such as the SoundBlaster^ card, are available for converting between digital 
v o „ vl'\ ar on * ^ ftw^. 1 ^^kno s, >^ ^n tc ^ un ps=ck« J^to t <« U > upr ' -> 
first sarnpied or digitsxed. This sampied data is then compressed uhirzirsg any of a number of known 
speech comprasiiiors algorithms such as >3SM. In the preferred embodirnent, the spesoh vvISS he 
comprsssed to be transmitted at a rate of approximately 1 0 kilobyts&'&sc (kbs) In order to make use of a 
14 ,4kfos modem, leaving approximately 30% of the bandwidth available for control sntotmaSoa In the 
preferred embodiment this algorithm will 

forlher he capable of acrcievlng such a.>rnpreseion on a personal computer t$i&ng «n Intel 804086X 
operating at 33MH2 at less man 1/2 foil load. 

The ol:snt application software 101 preferably is itv 5 stalled Via a self-extracting tile. The installation code \ 
determines whether the necessary hardware and software resources reside on me personal computer. 
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This w8l include- verifying the disk space sod the presence of a sound device, and that the necessary 
drivers, snob as sound drivers and the Windows socket 0 interface (Vfrwoek*) , are Installed. The 



The computer network TOO sa preferably the Worid-Wide 5 Interns! '"Internet* " ; . The Internet is a world- 
organized as' a maitMeveS hierarchy rxsntasning boa: network connected io a number of regional, rnld- 
tevsf networks. Each of these regions? networks is connected to 0 a backbone network. 

The dominant protocol used for transmitting information between cornpusers on the internet <s the 
Transmission Control Protoo 0 I ^internet Protocol (TCP f ! 1 N twork { ro o°oi . Comoufs *" ~ typicsJSy 
connect to the internet ferougr. i 1 osi i-poone S network connecting the compter to sr. internet service 
revise - 

a host name pius domain name. Host and domain names are then translated io Internet addresses by a 
reserves' process. 4. User Registration Server and Billing Server 

Referring now 50 RG. 5. we describe the user regisfta"< tion server 650 and the billing server 560. The 
system prefers'-' bly includes el: least one user registration server 550 which stores s.iser snforroatksrt. 

through fetieradicn with the client application software 181 . Ths database is available to the other 
components of the system, 

Ths billing ssrw 580 {F5S, 2A) maintains a database of call history far each call established through the \ 
system. The bitting server 560 wi8 bill the user, either immediately or or; a monthly basrs. The charge may \ 
be submitted direeffy to the user's credit card S. Phone Switch 

Referring now io FIG, 48, the shone switch 600 acts io convert between the packet dale transmitted over : 
the packet switched computer network 200 and ths information transmi&ed over the circuit switched 
telephone network 3(50. The information transmitted over in© cironit switched telephone network 300 may : 
he in any of a variety of formats (also know as "protcwois'", . as described below, including analog or 

Ths phone switch 800 further performs the functions of data buffeting 611 and data injection 812 to 
smooth delays by using windows of several data buffers that Initially contain data representing silence and : 

due to packet transmission . The phone switch 800 further per- forms compression and decompression 
81 3 through any of a nomner of known techniques. 

Ths prions fswueh 80 f & iogscaiiy drwosd .: , " o portions, a routing portion tot sanding and rec- vrng use;. ; 



■Z switched computer netwc 

' v ardi portion far interfacing to the drenii switened :-le:r,:r -r. network 300, Ths two portions preferably 
communicate througn a date bus. The routing portion performs ths function of routing multiple 
connections over the packet swisched computer network 200. 

The voice process^ card portion of the phone switch 000 consists of one or mora voice processing 
cards, ssso known ss telephone interface cards, which are typiasiiy inserted into sa-' putfowtput slots sa the 
phone switch 000, The voice processing cards handle call control including sending or detecting the 
appropriate signals for going off-hook, dialing phono numbers, ring detection, answer detection, busy 
detection, and disconnect defection snd signalling. Ths voice processing cards also 

perform analog to digital (A/D) and digital to analog (D/A) conversion where ths- interface to the circuit 

perform the necessary protocol" conversion where the circuit swashed telephone network interface is dsgh 
Sal. such as a Tl connection. Tnese conversions are fypscaiiy transparent to the routing portion of the 

as described below. Votes processing cards sad associated software drivers are available from a number 
of manufacturers, including Dialogic, Rhstorsx, or National iVtiicro"' systems Eacn voice processing card 
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preferably provides « mufth 



mn& <n leslace for handling several siottitfaneous pnone convert safeons 



Referring now to FtG, 4A, eali establishment and routing from tne pnone switch 600 to the circuit swacrted 
teisr< phone neiwori is described. The phone switch 10" is an even - driven sysiem. The pnone switch 
500 typically must respond to the following events and perform tn» foiiowino; functions. 

» Establish new calls upon receiving an authorial call connection request packet, The pnone switch 800 
must verify the connection request packet, dioi the called pasty's none : a x-r - 3 * ow 



Disconnect existing cs.. s-fops .- open recaiv mg s disconnect signal on the set-up channel from the 
circuit switched telephone nerwor. or a cSs~< connect packsst through the packet switched compnt s*r 

CfitWDfk. 

packet, and convert to a format '' pre^of sust-' able for the circuit switched telephone n«twor*.\ Digitize 
and compress voice data received from the circuit switched telephone network and convert to a 
packstaied protocol for the packet switched computer network. 

» Perform audio buffering. 

• Perform database updates for hilling purposes do estafeissbmem and disconnection of trie voice ccwr< 
versafion, 

8. Network and Communication Protocols 

such as the internet, and the circuit switched telephone network, are known to the art. See. e.g , 
Stalling*. W , Data ana Compu tet Cornrnun; ca ts ens , Second Ed^on, sV-acmiffao Pybi&n-iu Co, 
11986) . Communication over the packet swricned network is preferably implemented ihroooh a set of 
standardised application iayer protocols. The most preferred embodiment of the packet switched 
computer network utilises the TCP (Transport Control Protocol: and internet: Protocoi . IP protocol) . or 
alternatively, the 081 layer model, which are also well known in the art. See, e.g. , SVisrtin J. , TCP/IP Ne 
rwerfeg, PTR Prentice Half ,1394, . 

The phone switch 600 preferably adaptable to a v«rn ety of telephone network ioteriaose, however, 
most preferably supports connection to a digits! Ti line, in typical POTS service, snaiog: telephone wires 
extend from a user's POTS set to a telephone company?" central station which converts the analog 
telephone signals to digits; signals by sampling, fn-hand signalling is typically used to transmit "ali conirof 
irrtorma-> tson The analog signals are typically sampi-d at •• , 0G0 sampies per seconct using 3 bits per 
sample, Th-- msuit im digital signals are commonly combined over a four wire Sine commonly/ caiied a Ti 

Uli I inemu »>vsi^ untx^'^ i- to* > x!ip<ru^Vv > uues. in accordancs 

with the standards established by the International Standards Organization , iSO) . See, in general, 
Staiiings, Data ana Compu tar Common, oa-n: ons . (oh, 8} . Modification of the phone swstoh 80S to 
support other protocols, including Comite Consuitahr international de Telephone et de Telegi'sphfe 
{GCIXT; .Si lines, or other digital or analog transmission protocols, would bs obvsoy s to one of ordinary 

if •> h "<f h- n ■> ""st o r "! } i)W"i t r* ">-n > t *? hn hi c -, v ror 

network sntertaos sre also known to those of skill In the art. 

In order to reduce packet overhead, aod because errors detected by the T 
excessive delays not suitable for voice conv 
transport layer protocol for the transmission 

Such connactloniess protooois provide no error recovery and do not guarantee sequenced data delivery. 
The most, preferred system writ utilfee the User Datagram Protocol { tJOP; . which ss weii Known to tnose 
v * ( i ■" r* \s' <. ^ i s t \ - 'a - - > * >t --!) v \ - 

such as oaii connection requests and database information, preferably will use the T CP protocoi 'FiG, 
4B-. 

Referring nosv to FIG, 7, the content of the packets transmitted over the packet switch computer network 
vsriii be descrsbsd. Each packet wsi; have a command, followed by s Connection Id 'Connld, , foftowed by 
the data for that type of "ommand. Th & ooonection id Is used to determine the nigher level connection, 
and optionally to demultiplex many connections from a singte host. The packet data may be encrypted for 
security reasons and to protect the user's privacy. 



The different types of camrrsarKte supported by tha system iociwda : 

* Registration Recces! 
Conoid 

User nama 
Password 
Cmdit Card info 

* Authorizsiiof! / Routing Request 

* Command 

4 Connid 

* Destination Telephone Number 
+ User Hasm 4 P&Buwcrd 

* Phooa Connect R«qusst 

* Command 

* Server Key 

* Compression Scbaroas 

5 > Voice Data PscS«st 

* Command 
i OorsM 

* Vom Daia 

iG * Phone DteHWC* Rsqusst 

* Command 

4 Connid 

* Registration Response Packs! 1 5 * Command 
4 Connid 

* R&fsuli Data 

* Aalhototbrj RouSing Response Packet 0 4 Command 

* Connid 

* Server Ksy 

f > Phone Cosmsot Rasponsa Pac-> "' -i 

4 Command 

* Connid 

* Result Data 

0 > Error Packet 
4 Command 
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* Connie! 



* Reason 

Referring now to FiO, 23, a sysfeiB for ce=nneoSing two POTS 5 sets, wherein at least a portion of the cs.8 
connection path is traversed over a packet switched computer network, ws« be described. A first user 
goes off hook on a first POTS sot 401 and accesses a first phone switch 650 vis a first Circuit switched 
telephone network 300, The user then enter s Touch Tons 

data, mdadsfig billing information end the called station rtuov bar. Tons detectors on the first phone 
switch 850 capture this data. The first prior* switch S50 then generates a call connect to request which 
is ferwarded by the packet switched computer network 200 to the route; sotoenfetron server 500 The 
router jutherr.scalsen server 500 selects a cfestsnahon pnone switch OK- and returns the network address 
of the destination phone switch 800. The first phone switch 850 then accesses the destination phone 
switch 500 and caffs are processed as described above for compatssr to POTS calls. 7. Database Engine 

Referring now to FiOS. 5 and 8. the databases 580 will be described. The database 570 stones the fontlng. 
registration, authentication and iMng data and may he either distributed or centraiized as s known to 
those cf stall m the art. A number of vendors provide tools for constructing such dssabeses. Include iog 
Syoase and Oracle, 

The database 570 includes data relating to user and billing informafion and server renting: information 
The database 570 wsi! include s record 682 toreaeh phone switch 600 sndudsng the phone switch's 
internet IP address and port number, as weil as its physics! location The phone switch records 532 wlii 
be mapped to a sot of area code records 533, such "hat ihe system may readily dotewins a!! ares --©rfes 
s-rvicsd by f: . pno«s switch >;00, The area code record 5 $.* will : iso o- rrsapo~d baor. - wte record 632 
io tawHis: switch to route a givers mil to, 

Saeo user will be represented By a user record 6S1 which will contain the user's name, address and 
telephone number, Each usee record 581 will be mapped to several other fields or records-, inciuo'sng; the 
ossr's credit card record 584; an authentication information record 585, including the user's password; 

record will nv elude the call's start time, end time and hilling rate. 

It Is understood that various other modifications w$ f. 
skilled in the art without departing from the scope an- 
be apparent to those of skiii if. 

the art to substitute digital or other telephone sets or other user phone systems, such as a PBX (Private 
■"r^'vJf h o it th* N 1 « -> ^ h \<. v n» o w o t s t t ^v<.;o 

of the claims be limited to the description or illustrations set forth herein, but rather that the claims be 
c;«^ trued as r-ix-cmpa^ oy 3!! feutnuj-s ^ ^pah-nUde -x.velw ih&i 'es ^e 'n\he p-eseru nvsu'.or 
including aff features thai woaid be treated as equivalents by those skilled m the art 
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